The presence of a sildenafil derivative, the thiosildenafil, in an herbal product has been evidenced first by HPTLC and later determined by isolation and analysis of spectroscopic data. The analyzed product is nowadays marketed as dietary supplement containing herbal extracts and claimed for male and female sexual improvement. This report is noteworthy since it is clear that adulterated materials can cause serious health problems if they are consumed as herbal "natural" products, generally considered deprived of toxicity by the consumers. The use of a simple and reliable method, based on HPTLC, to determine synthetic adulterations is reported in this paper.
The presence of synthetic drugs in the formulation of herbal products in order to improve the efficacy has been reported in several cases. The case seems to be very important in adulteration of herbal products marked as "natural" in cases of erectile dysfunction, since an abuse can be very dangerous for patients who unwittingly consume a synthetic potent drug instead of a botanical.
In the recent years, in particular, several cases have been reported about such herbal products produced in China [1] [2] [3] . The reported monitoring aspects were essentially based on the analytical analyses concerning the detection of the adulterants that in these cases are synthetic selective inhibitors of cyclic guanosine monophosphodiesterase-5 (PDE-5). Such active principles are the well known registered drugs, but also a plethora of analogues obtained by minor modifications to the basic structure of PDE-5 inhibitors was found. The reason of this proliferation is mainly due to the intention to escape analytical controls. Therefore, several efforts were focused on the best analytical tool to catch the adulterant, since first HPLC determination [4] , followed by NMR [5] , LC/MS and LC/MS/MS [6] , until the recent 2D and 3D DOSY 1 H NMR [7] . In this paper we report a further case of adulteration and propose the use of HPTLC as simple, direct and low cost method to detect such and other adulterants, also in case of their presence in complex herbal mixtures.
Whereas sildenafil citrate (Viagra®, manufactured by Pfizer), vardenafil hydrochloride (manufactured by Levitra) and tadalafil (Cialis®, manufactured by Lilly) are well known compounds approved by the U.S. Food and Drug Administration for the treatment of erectile dysfunction, the analogues usually are not subjected to any control. In any case whereas registered products are prescription drugs and must be used under medical supervision, herbal products are self administered and generally regarded as being harmless because of their natural origin. Confusion between the two categories is therefore very dangerous.
Recently, a survey of the analysis of the presence of synthetic PDE-5 inhibitors in dietary supplements has been reported [3] . Among the seventeen considered commercial formulations of herbal drugs or dietary supplements marketed for sexual dysfunction, eight resulted adulterated, containing sildenafil, tadalafil, vardenafil, hydroxyhomosildenafil and/or thiomethisosildenafil.
We were able to examine the content of an herbal supplement heavily marketed in internet sites as Sensual Tea or Jinshenkang, commercialized as able to rapidly solve any sexual problem of females and males. The product, also marketed in Italy, came from Spain, where now the product has been removed from the market. First, a HPTLC in dichloromethane: methanol (9:1, v/v) in a horizontal chamber (Camag 20X10) after saturation with the same mobile phase was performed. The plate showed a great spot very strong at UV lamp at 250 nm; its position and its intensity, in comparison with the other spots due to components of the herbal extracts, were an evident clue of the adulteration. Direct HPTLC comparison with sildenafil, verdenafil and tadalafil excluded the identity with these substances. Also densitometry analysis confirmed the differences. 1004 Natural Product Communications Vol. 6 (7) 2011 Nicoletti Easily, extraction with ethyl acetate afforded a complete remove of the substance from the product and NMR spectrum of the extract resulted in a highly pure compound identified as thiosildenafil, by comparison with reported data and analysis of 2D spectra. In particular, making a 1 H-NMR comparison with sildenafil [3] , it is diagnostic the upfield shift (δH = + 0.12) of the N-Me, due the influence of the thiocarbonyl. The LC-MS analysis confirmed the presence of thiosildenafil, as well as a little quantity of sildenafil, probably as remaining product of the conversion into the thioderivative. Quantitative determination was obtained by the NMR method proposed by Balyssac [1] and gave for each package a quantity equal to that of a tablet of Viagra. Independently, HPLC analysis was performed confirming the non identity with previous compounds and affording similar quantitative results.
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Herbal products spiked with synthetic drugs are dangerous to consumers and noxious for future correct developing of use of natural products. Controls must be based on simple, viable and low cost analyses. Therefore, HPTLC is a strong candidate to be used in the detection of anomalous constituents in botanicals to obtain easy clues of the adulteration.
Experimental
HPTLC in silica gel 60 in dichloromethane: methanol (9:1, v/v) developed in a horizontal chamber (Camag 20X10). Deposition with CAMAG Linomat IV, TLC scanner 3 WINCATS software. For the densitometric analysis a Camag TLC scanner 3 linked to winCATS software was used after multi-wavelength scanning between 250 and 400 nm. NMR by BRUKER AM400 at 400 MHz for 1 H NMR and 100 MHz for 13 C NMR. Spectra were recorded in CDCl 3 using CHCl 3 signal (7.23 and 77.0 ppm) as internal reference. MS by hyphenated LC/MS LXQ Thermo Electron.
Samples and extraction:
The analyzed samples were imported from Spain and sold as a dietary supplement in package containing white granules. The reported content of the granules was mainly sugar and a series of herbal extracts. Sildenafil, tadalafil and vardenafil were obtained from corresponding marketed products.
HPTLC analysis:
The granules of a package (40 g) were grounded and extracted with ethyl acetate (50 mL) for 4 h. After filtration over 0.45 m filter, the filtrate was evaporated and dissolved in 50 mL of ethyl acetate/H 2 O 1:1 (v/v). The content of the organic phase was directly used for analysis, including HPTLC using sildenafil and vardenafil as reference standards. At UV lamp at 350 nm the Rf value of the unknown constituent (0.81) resulted significantly higher than those of the two reference compounds (0.79 and 0.74 for sildenafil and vardenafil, respectively). The layers, treated with H 2 SO 4 2N spray reagent and subsequent worming at 110°C, showed other minor spots at lower R F , probably due to the natural products. For complete identification and improve the quality of spectroscopic analyses, pure thiosildenafil was obtained after silica gel CC in CHCl 3 :MeOH 40:1 of the above organic phase.
Thiosildenafil: The ethyl acetate extract was evaporated and the residue directly examined by NMR. 1 H NMR (400 MHz, CDCl 3 ) and ITMS data were in accordance with reported ones [7] .
